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ABSTRACT

World is fully comprised of data. Now a days, data and information rule the world. Data
analytics plays a major role in every sector. Predictive analytics a part of data analytics
plays a vital role in different sectors of Medicine, Defence, Agriculture, Stock Exchange and
many more. Machine learning algorithms are widely used to solve many of these problems.
Medicine is essential for every Individual. Patient tracking and disease diagnosis is more
important these days. One of the major problem is recommendation of the doctors to
patients according to Hospital Management System (HMS). Machine Learning algorithms
are trained to solve this problem with higher accuracy. This not only helps Management but
also Patients. Python Environment is used for Machine Learning Model whereas Django is

used for User Interface(Ul) and SQLite for backend Database.

Keywords:Doctor, Django, Hospital Management System(HMS),

Python, SQLite, User Interface(Ul).
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CHAPTER1INTROD
UCTION

INTRODUCTION

Medicinal field is one of the important and emerging sector in today’s world. Hospitals
play a vital role in saving many lives and increasing medicinal values. Due to the
mechanical life of today’s individual drastically change is observed in health issues
when compared to past. For hospitals the management of patients with upcoming
health issues is huge task to be handled effectively. Hospital Management System is
the Software approach used by majority in medical field for maintaining Patient
records, Pharmaceutical Records, Doctor Records and many more. V-Pulse is an
efficient application developed by VNC Digital Services Pvt LTD for HMS on Spring
Boot Platform of JAVA. It is used by many hospitals for the records purpose. It not
only works as an Database platform but also an efficient application for Statistical
analysis of Data. HMS makes the management’s work easier for maintenance of
hospital data. Doctor efficiency is one of the important aspect to be calculated for
hospital management to consider doctor for future reference because in a
technological world of today people are choosing based upon reviews and successful
cases solved by particular doctor or hospital management. So, It is necessary to
predict the efficiency of doctor and rank them upon number of cases solved and
complexity of each case. The Disease level complexity is defined by the previous

study of diseases and references by many of doctors in all aspects.

1.2 PROJECT DOMAIN

To solve a real-time problem on a computer, we would like an algorithm. An algorithm is a

sequence of instructions that should be carried out to transform the raw data input to

required output. For example, one can devise an algorithm for sorting. The input may be a

set of numbers and therefore the output is their ordered list. For an equivalent task, there

could also be various algorithms and that we could also be curious about finding the

foremost efficient one, requiring the smallest amount number of instructions or memory or

both.Machine Learning is the way of training the algorithms with different types of data to
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get more accuracy in the resultant output. In this Project we have used both Supervised
Machine Learning techniques in order to get a clear and efficient output. Supervised
learning makes training with known output variables with two prominent techniques
namely classification and regression.It is study of algorithms and statistical models that
computer systems use to perform a specific task without using explicit instructions, relying
on patterns and inference instead. It is seen as a subset of Al. Machine learning
algorithms build a mathematical model supported sample data, mentioned as "training
data”, so on form predictions or decisions without being explicitly programmed to perform
the task. Machine learning algorithms are utilized in a good sort of applications, like email
filtering and computer vision, where it's difficult or infeasible to develop a standard

algorithm for effectively performing the task.

1.3METHODOLOGY

The Main logic of code for prediction runs in spyder console of anaconda environment
written in python language at the backend. Data base acts as middleware where all the
data is stored for the process. Database used here is My SQL workbench and SQLite3 as
depends upon the system configurations. The User Interface is developed using Django
frame work of python in visual studio and Ul screen appears in internet explorer using the
static uniform resource locator of the Django frame work. The data fed happens through
the admin page for the patient record. The data is stored in database and retrieved in ML
source code of anaconda frame work. The training and testing of the data happens and
validation is checked. The validated and predicted outputs are directly exported to the
database. The results are retrieved and displayed in the User Interface Screen according

to the user input and specification.



CHAPTER 2

LITERATURE SURVEY

The author[1] in this paper mainly discusses about mart Hospital Management System
(SHS). It is an infrastructure component relies heavily on the actual resources made
available to it for its proper functioning, operation and maintenance. This is a solution
aimed to present architecture Integration Framework using TOGAF’s Architecture
Development Method. The TOGAF’s Architecture consists mainly of 8 phases namely
Architecture Vision, Business Architecture, Information Systems Architecture, Technology
Architecture, Opportunities and Solutions, Migration Planning, Implementation
Governance, Architecture change Management. The effectiveness of SHS is explained in
terms of TOGAF with advantages and disadvantages.

The author[2] discusses about the benefits and problems that can be seen with the use of
electronic versions of medical records. They constitute the permanent documentation of
patient health, permitting the medical professional to evaluate symptoms and signs within
a broader temporal perspective, contributing to improvements in making diagnoses and
providing treatment. The hospital information systems constitute of three levels namely
Operational level, Tactical level and Strategic level about three operational areas of
Medical area, Administrative area and Hospitality. It also discusses about case study of
testing made on HMS of three hospitals in city of Sao Paulo, Brazil which includes™

visualization and testing results of HMS.

This author[3] in this discusses about an effective mechanism for chronic disease risk
prediction by mining the data containing historical health records and personal life style
information. The method outperformed is the traditional mechanism in terms of accuracy,
precision and sensitivity for predicting the risk of diabetes. In particular, insightful
observations show that the consideration of life-style information can effectively enhance
whole performance for risk prediction. The framework described here is divided into three
phases. In the first phase, health risk patterns of each item are found from a sequence
dataset of each item in a health examination and a lifestyle datasets respectively. The
second phase, each health risk pattern is as a feature attribute and constructed a
dynamic feature datasets for both Static Dynamic data respectively. The health risk

prediction model is deployed using classification algorithm. Finally, in the third phase the
3



patient’s data to be predicted, the examinee’s historical data related to health and lifestyle

is converted to the suitable dynamic and static data according to the health risk patterns.

The author[4] explains about efficient patient management system based on Near Field
Communication (NFC) technique. For registration each NFC tag/ wrist band is identified
by a Unique Identification Number (UIN) that can be programmed and can also be
protected through password. NFC encoded device can be used to read this information
from the patient at any time without causing any inconvenience to them. NFC is mainly
introduced to reduce cost and paper work for Hospital Management System (HMS). The
system of the NFC based Hospital management system consists of six layers namely
physical layer, middle layer, process layer, data access layer, application layer and user
interface layer.

In this paper author[5] explains about the Machine learning algorithms are used for
effective prediction of chronic disease outbreak in disease-frequent communities. Latent
factor model was used to reconstruct the missing data. Convolutional Neural Network-
CNN based multimodal disease risk prediction algorithm is used for structured and
unstructured data from hospital. The prediction accuracy was about 98.4 when compared
to other models of Big data analytics. The Data used was real-time hospital data stored in
cloud from years of 20132015 which includes 31919 patients of 20320848 records on the
whole. Stocastic Gradient Descent algorithm and CNN-based UNI model disease risk

prediction algorithm are used for Structured and Unstructured data respectively.

This author[6] speaks about the Artificial Intelligence (Al) based health physician system
that would be able to interact with the patient, do the diagnosis and suggest quick remedy
or treatment of their problem. The system uses a questionnaire based approach to query
the user (patient) about various Symptoms, based on which a decision is made and a
medicine is recommended. The usage of Al is because it make systems behave and work
more like humans is gaining popularity. Natural Language Processing (NLP), smart
agents, Machine Learning (ML) and knowledge base were used to make Rapid
Application model for Smart Doctor. Decision Tree Algorithm is used here for every
disease for the medicine prediction and doctor recommendation. This Software acts as

efficient chatbot for the patient convenience.



The author[7] discusses about the importance of solutions for improving public health,
healthcare providers are required to be fully equipped with appropriate infrastructure to
systematically generate and analyze big data, whereas it need an efficient management,
analysis, and interpretation. As the data is larger in size is not said to be big data because
it should satisfy the conditions of velocity, veracity, volume and variety. The collected data
is stored in data warehouse and workflow is progressed by analytics 4.0 namely
descriptive analytics(1.0), Diagnostic analytics(2.0), Predictive Analytics(3.0) and
prescriptive analytics(4.0) for future usage. The healthcare information mainly consist the
of records mainly of Electronic health record, clinical information and patient information.
This brought a drastic change in journals publishing in health care associated with big
data from 2000 to 2018. The IBM Watson is used here for Natural Language processing

and Deep learning process.

In this paper author[8] explains about impact of usage of Big Data analytics in health care.
One of the objective in this paper is to address healthcare delivery problems and improve
healthcare quality because Pharmaceutical-industry experts and shareholders have
begun to routinely analyze big data to obtain insight, but these activities are still in the
early stages. Predictive analytics plays a vital role in this analytics where it has been
recognized as one of the major business intelligence approaches, but its real world
applications extend far beyond the business context. It not includes text analytics but also

multimedia analytics whereas Hadoop architecture is used for health informatics.



CHAPTER 3

PROJECT DESCRIPTION
3.1 AIM OF PROJECT

The project is designed for the benefit of hospital management. The objective is to find
the efficiency of a doctor based on the number of solved successful cases. It is easy to
predict the success rate of a doctor using number of cases he/she deals with but success
rate is not the important thing in today’s world. The doctor solved cases is taken with the
complexity of each case he solves. This approach not only involves doctor’s success rate
but also the complex rate of disease.This prediction is made through Machine Learning
algorithms easier for the problem to be solved. The analytics 4.0 is used where
descriptive and diagnostic analytics is used for the disease level complexity prediction by
Decision trees and Predictive and Perspective analytics are used for Doctor Efficiency
prediction.

3.2 SCOPE OF THE PROJECT

This project has future scope of deploying in server based mechanism for better results.
Treatment level complexity is one more case where different levels of treatment for same
disease. The future scope of implementing the complexity levels uses Atrtificial Neural
Networks. This implementation can be made as a qualitative approach as it needs high
end discipline to work in. The proposed solution is developed depicts the outputs acquired

at an higher rate of accuracy.

3.3Existing System

Hospital Management System (HMS) is an effective system of all records and statistics
are stored explicitly. In this corporate world many IT companies have created many HMS
applications which are being used by many hospitals for storing and analyzing their data
explicitly. One among the applications is V-Pulse which is created by VNC Digital
Services Pvt LTD used by many hospitals has manyfeatures like patient, doctor record
maintenance, pharmaceutical data analysis with many other features. Other systems have
many other features like medicine recommendation system, patient treatment reminder
system and many more. Many applications have no module or model of doctor

recommendation system for management system orpatient purpose.



3.3.1 Disadvantages:

=

Many other systems do not have prediction system or recommendation of doctors.
Doctor Efficiency system based on success and failure cases calculation is notfeasible.

According to Literature survey many reliable approaches has not given better solution to this doctor
efficiency prediction system.

4. Doctor recommendation system for particular disease with complexity of disease is no where
mentioned and developed.

3.4Proposed System

The proposed system is an application which recommends doctor for particular disease with
purpose number of successful cases solved and efficiency too. This also explore about the top five
doctors of particular specialization. This also has Pharmaceutical analysis according to the
department wise of the concerned hospital. The HMS of our system named as V-Pulse which was
developed under Java platform of Springboot for backend and Angular for front end by VNC Digital
Services Pvt LTD. The recommendation system was developed underPython Language. Machine
Learning Algorithms are developed using Anaconda environment in Spyder IDE. This is connected
as backend system to middleware database. The Database is either of MySQL workbench and
SQLite which depends upon the server configuration used. The front end is the main User

Interface which was developed under Django framework in Visual Studio.
3.5 Feasibility Study

The feasibility study of a project is to study about the project which fulfils the needs of today’s
market stage by considering different complications in development of the project. This feasibility
analysis of project depicts a clear view to make project as a business plan as it need to be

commissioned. This is to guarantee that the proposed framework isn’t a weight to the organization.

Two key considerations involved in the feasibility analysis are:

1. Economic Feasibility.
2. Technical Feasibility.
3. Social Feasibility.

3.5.1Economic Feasibility

This is study of cost of the project is to be low for the development so that do not the economic
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situation of the organisation where it is being developed. This project is developed using the
software’s which are at free of cost. The data is deployed from the company’s V-Pulse cloud
server. The Economic feasibility is higher for the proposed system.

3.5.2Technical Feasibility

This is a study of the technological aspects of the project which is acceptable in this era of
technological world. This project is developed using the Machine Learning Strategies in python
environment which is widely acceptable. The domain of the project is a very much feasible and
acceptable widely as it is a trending in this world.

3.5.3Social Feasibility

This is a study of the socialistic aspects of the project. This explains about the User experience
about the project. The proposed system is a user friendly system where the user screens are
feasible and easily interpretable. This project has a high range of social feasibility and effective

user friendly experience.

3.6 System Specification

3.6.1Hardware Specification

® Processor - Core i5ori7 @1.70GHz 2.40GHz
* RAM-8GB

Hard Disk - 500 GB

Key Board - Standard Windows Keyboard

® Mouse - Two Button Mouse

3.6.2Software Specification

® QOperating System - Windows 7,8,10
® ML source code environment - Python using Anaconda prompt
® Data Base - My SQL workbench or SQLite3 browser

® User Interface code - Microsoft Visual Studio for Django



3.6.3Standards and Policies

Anaconda Prompt

It is a type of command line interface which explicitly deals with theMachine Learning modules.
The navigator is available in Windows,Linux and MacOS. This has a huge number of IDE’s which
makes us easier in coding. The user Interface also can be implemented in python.

Standard Used: ISO/IEC 27001

SQLite Database

It is data base prompt which is used to implement all SQL commands. This is used as an
middleware system which contacts between the Machine Learning source code and User Interface

screens. This can be integrated easily with python IDE and Django interface.

Standard Used: ISO 8601

Microsoft Visual Studio

The Microsoft Visual Studio version 16.0.12 is used for creating the User Interface. In this Django
frame work is implemented. Ul screens are designed using html and css where the frame work of

Django for

Integration with database and Machine Learning source code.



Chapter 4

EXPERIMENTAL OR MATERIALS AND METHODS; ALGORITHMS
USED

4.1 System Architecture

The simpler architecture has been designed of Prediction System.This explains about all the
phases of Implementation System.

Architecture of Doctor Efficiency Prediction for
V Pulse Application

Database u ) USER INTERFACE
4
= Export the data from
Data base to Ul Seleetion

Specilization Doctor
Selection Selection

Model Selection and Evaluation Model
Excecution
Evaluation
Output

Feature Extraction Data

Training Dat
Testing Data
Computing Data ssion Model

Error Output Data

Figure 4.1: Architecture Diagram

The front end is User Interface (Ul) which is connected to middleware Database integrated with
the backend Machine Learning source code. The database is collective repository of Patient
records, Doctor Records and Disease records. These three databases are collectively integrated
to a single database with many tables. To this database disease complexity is added from doctor’s

perception and with the factors defining the disease complexity for new diseases is done through
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Decision Tree Algorithm. This module is for hospital management for the Disease Level
Complexity (DLC) calculation purpose. The data from integrated database flows into the main
code (or) source code.

In this source code the initially data pre-processing happens where the noise data and irrelevant
attributes are dropped. The complexity in raw data acts as tuple it is changed to attribute using pre-
processing techniques. Feature Selection and Feature Extraction is done for this data for better
algorithm induction. This data is splitted into training and testing data and Linear Regression
Algorithm is applied. The predicted data from algorithm is compared with that of original data and
checked for accuracy. This final data is stored into database.

These final data is been stored into new table in database so that it is retrieved in Ul screens. Ul
screens are created using Django frame work in python language. There are four user screens in
our Ul. The first screen displays doctor efficiency according to the specialisation selected as one
need to select the specialization first and list comes accordingly and when doctor name is
selected the efficiency is shown. The second screen displays efficiency of doctors using the name
of particular doctor specifically. The third screen acts as ranking system where it ranks the top
most five doctors for a specific department. The final screen explores about the pharmaceutical
data according to department wise. The admin page is used to check with raw data and adding
new data to database. The crud operations in database can be applied from Ul admin page itself.

The number of users and groups can be checked using Admin Page itself.

Implementation phase is an essential and crucial phase in development of a project. After all the
feasibility studies of a project are made and methodologies are studied it is implemented into a
project or a working module. The execution includes cautious arranging, examination of the
current framework and its requirements on usage, planning of techniques to accomplish
changeover and assessment of changeover strategies. All the strategies are taken under similar

platforms where modified to better working model.

4.2 Input and Output

4.2.1 Input Design
The input to the model of is different according to system and algorithm performed. In the project

two algorithms are implemented.
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Disease Name Cause Genetic | RepitativeOccurance | Success | Complexity
rate
APPENDICITIS | GENERAL | NO NO HIGH ONE
BLEEDING GENERAL | NO YES HIGH ONE
GUMS
BODY PAINS GENERAL | NO YES HIGH ONE
CAVITIES BACTERIA | NO YES HIGH ONE
COoLD VIRUS NO YES HIGH ONE
DRY SKIN GENERAL | NO YES HIGH ONE
HEAD ACHE GENERAL | NO YES HIGH ONE
INSOMNIA GENERAL | NO YES HIGH ONE
OBESITY GENERAL | NO YES HIGH ONE
RICKETS GENERAL | YES NO HIGH ONE
ROOT CANAL GENERAL | NO YES HIGH ONE
SOLAR GENERAL | NO YES HIGH ONE
RETINOPATHY
SPRAINED INJURY NO YES HIGH ONE
ANKLE
STOMACH GENERAL | NO YES HIGH ONE
ACHE
STRESS GENERAL | NO YES HIGH ONE

Table 4.2.1: Table for DLC calculation

Firstly data input contains attributes like disease name, genetic, repetitive, success rate and
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complexity which contribute to DLC calculation using decision tree algorithm.The second module is
to predict the doctor efficiency according to solved number of cases and their complexity. This data
table contains attributes of Patient id, Consultant name, Specialization, Disease and Complexity

which are used to predict the doctor efficiency using Linear Regression Algorithm.

Patient Consultant Specialization | Disease Complexity

ID

1592 Ajay Kumar Urologist blasser 4
prolapse

1593 Ajay Kumar Urologist postate cancer | 5

1594 Ajay Kumar Urologist prostatis 1

1595 Ajay Kumar Urologist hematuria 3

1596 Ajay Kumar Urologist overactive 2
bladder

1597 Ajay Kumar Urologist blasser 4
prolapse

1598 Ajay Kumar Urologist prostatis 1

1599 Ajay Kumar Urologist hematuria 3

1600 Ajay Kumar Urologist overactive 2
bladder

1601 Ajay Kumar Urologist blasser 4
prolapse

1602 Ajay Kumar Urologist prostatis 1

1603 Ajay Kumar Urologist postate cancer | 5

1604 Ajay Kumar Urologist overactive 2
bladder

1605 Ajay Kumar Urologist prostatis 1

1445 Ashok L. Gynecologist | amenorrhea 3

Kirpalani
1446 Ashok L. Gynecologist | menstrual 4

13




Kirpalani disorder

1447 Ashok L. Gynecologist | uterine fibroids | 2
Kirpalani

1448 Ashok L. Gynecologist | amenorrhea 3
Kirpalani

1449 Ashok L. Gynecologist | pelvic pain 1
Kirpalani

1450 Ashok L. Gynecologist | menstrual 4
Kirpalani disorder

1451 Ashok L. Gynecologist | pelvic pain 1
Kirpalani

1452 Ashok L. Gynecologist | endometriosis 5
Kirpalani

1453 Ashok L. Gynecologist | uterine fibroids | 2
Kirpalani

1454 Ashok L. Gynecologist | amenorrhea 3
Kirpalani

1455 Ashok L. Gynecologist | endometriosis 5
Kirpalani

Table 4.2.1: Table for Doctor Efficiency calculation

These both tables and output tables are stored in same database stored in DB SQLite3 version.
This database is directly integrated with source code and Ul code in Django framework.

14



Database Structure Browse Data Edit Pragmas Execute SQL
" Create Table i CreateIndex [ Modify Table  [°g Delete Table (=) Print
Name Type Schema

4 | Tables (14)

|| app_pharmacydata

> |2 app_rawdata

|| app_results

> || auth_group

|~ auth_group_permissions

p J auth_permission

|| auth_user

> || auth_user_groups

|| auth_user_user_permissions

> || django_admin_log

|~ django_content_type

> || django_migrations

[~ django_session

> | sqlite_sequence
Indices (15)

auth_group_permissions_group_id_b120c...
auth_group_permissions_greup_id_permis...
auth_group_permissions_permission_id_8...
auth_permission_content_type_id_2f476edb
auth_permission_content_type_id_codena...
auth_user_groups_group_id_97559544
auth_user_groups_user_id_6a12ed8b
auth_user_groups_user_id_group_id_94350...
auth_user_user_permissions_permission_i...
auth_user_user_permissions_user_id_a%5e...
auth_user_user_permissions_user_id_perm...
django_admin_log_content_type_id_cdbc...
djange_admin_log_user_id_c564ebab

R T D P O I TP Ao P e

CREATE TABLE "app_pharmacydata" ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "Specialization" varchar(300) NOT NL
CREATE TABLE "app_rawdata" ( "Patient_ID" INTEGER, "Consultant" TEXT, "Specialization” TEXT, "Disease” TEXT, “Complexity” REAL,
CREATE TABLE “app_results” ( “id" REAL, "Consultant” TEXT, "Specialization" TEXT, "Cases" REAL, “Efficiency” REAL )

CREATE TABLE "auth_group” ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "name" varchar(150) NOT NULL UNIQUE)
CREATE TABLE "auth_group_permissions” ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, “group_id" integer NOT NULL R
CREATE TABLE "auth_permission” (“id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "content_type_id" integer NOT NULL RE
CREATE TABLE “auth_user" (“id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "password" varchar(128) NOT NULL, "last_logir
CREATE TABLE "auth_user_groups” ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "user_id" integer NOT NULL REFERENC
CREATE TABLE "auth_user_user_permissions” ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, "user_id" integer NOT NULL
CREATE TABLE "django_admin_log" ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, “action_time" datetime NOT NULL, "o
CREATE TABLE “django_content_type" (“id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, “app_label" varchar(100) NOT NULL
CREATE TABLE "django_migrations” ("id" integer NOT NULL PRIMARY KEY AUTOINCREMENT, “app" varchar(255) NOT NULL, "name
CREATE TABLE "django_session” ("session_key" varchar(40) NOT NULL PRIMARY KEY, “session_data" text NOT NULL, “expire_date" d:
CREATE TABLE sqlite_sequence(name,seq)

CREATE INDEX "auth_group_permissions_group_id_b120cbf9" ON "auth_group_permissions” ("group_id")

CREATE UNIQUE INDEX "auth_group_permissions_group_id_permission_id_0cd325b0_uniq" ON "auth_group_permissions" ("group_ic
CREATE INDEX "auth_group_permissions_permission_id_84c5c92e" ON "auth_group_permissions" (“permission_id")

CREATE INDEX “auth_permission_content_type_id_2f476edb" ON “auth_permission" (“content_type_id")

CREATE UNIQUE INDEX "auth_permission_content_type_id_codename_01ab375a_uniq" ON "auth_permission” ("content_type_id", "cc
CREATE INDEX “auth_user_groups_group_id_97559544" ON “auth_user_groups" ("group_id")

CREATE INDEX "auth_user_groups_user_id_6a12ed8b" ON "auth_user_groups" (“user_id")

CREATE UNIQUE INDEX “auth_user_groups_user_id_group_id_34350c0Oc_uniq” ON "auth_user_groups” ("user_id", "group_id")
CREATE INDEX "auth_user_user_permissions_permission_id_1fbb5f2c" ON "“auth_user_user_permissions" ("permission_id")

CREATE INDEX “auth_user_user_permissions_user_id_a95ead1b" ON "auth_user_user_permissions" ("user_id")

CREATE UNIQUE INDEX "auth_user_user_permissions_user_id_permission_id_14a6b632_uniq" ON "auth_user_user_permissions" ("user
CREATE INDEX "django_admin_log_content_type_id_c4bce8eb” ON "django_admin_log" (“content_type_id")

CREATE INDEX "django_admin_log_user_id_c564eba6" ON "django_admin_log" (“user_id")

FDEATE HNIAHE ININEY " dinnn ~am KA s e B e ), TRRAD A

et AR S brmb A o abalt B o Al

>

4.2.2 Output Design

The output is made through Ul screens designed using Django framework in python Language.
Microsoft Visual Studio is used to create all Ul screens. Html and css languages are used to create

pages, borders and colours for them. There are four screens of Ul and an Admin Page is present in

Figure 4.2.1: DataBase

our module. These screens are integrated with database and source code.
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) File Edit Selection View Go Debug Terminal Help o doctor.html - project - Visual Studio Code

EXPLORER b adming doctorhtml @
 OPEN EDITORS 2 UNSAVED

admin.py

s" integrity="sha384-Vkoo8x4CGs03+

> migrations

v templates
doctor.html
homehtm!

pharmacy.html

shtml

1d; "»V-PULSE:

efault">A Hospital Management Sys

-expand-1g” style="background: linear-gradient(to right,

virtualenv

® C:\Users\Personal \Desktop\projectworkon test
) OUTLINE (test) C:\Users\Personal\Desktop\project:

Figure 4.2.2: Microsoft Visual Studio

4.3 Testing

Testing is an integral part of project where errors are rectified using Manual and Automation
testing. . It provides a way to check the functionality of components, sub-assemblies, assemblies
and/or a finished product. There are many types of testing used here for error detection in case of

integration of application and deployment. User Interface is also tested here for better experience.

Types of Testing

Unit testing

Source code checking is performed by writing and running test programs against it. The
Developers write the test programs according to source code which are executed by testers and
are subjected to either pass or fail. This testing is similar to black box testing for Graphical User
Interface (GUI) while unit is performed for memory basedfunctioning.
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ID test program
Password
Specialization
Doctor Name test program

Figure 4.3: Unit testing

Test result
In our Project unit testing is performed for all Ul components starting from login page. The ID and
password fields are checked here by running tests programs against them and results are

checked for space complexity. This applies for all of cases including admin page too.

Integration testing

Software is said to be a collection of modules where developer integrates two or modules as per
requirement of client. In our project integration is done between Database, ML model and User
Interface. Firstly Integration is done between database and ML source code in Spyder IDE to
check the raw data flow into code and output to be stored in database. The other step of
integration is done between User Interface and Database when buttons in Ul are clicked data flow
is checked for accuracy and performance. Among the types incremental integration testing is

applied. Sandwich approach is used to test between modules.
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Figure 4.3.1: Integration testing

Test result

Parent module is Data base where input data for admin and retrieve data for efficiency is done
through User Interface which is one child class and after data is in database the flow is from
Database to ML module for prediction. ML module is one more child class. Sandwich testing is
applied to this clock cycle to check data flow in all these modules. This test result has shown
higher accuracy as there is no data lag, redundancy and loss of data in any of these modules. The

Sandwich approach diagram depicts clearly about testing approach.

Functional testing

This testing is applied to URL components and functional components where each component of
URL is tested. Firstly URL domain is tested for security as of https:// format. If it is not secure data
breach may happen. After security pre condition statement is checked namely for visibility and
name recommendation. URL components may be static or dynamic based on node of creation but
here in our case of prediction it is a static component developed using Django frame work where
“http://127.0.0.1:8000/app/” is created as a static component. After URL components are tested
functional components are tested for their functionality performance. Initially functions are needed
to be identified and create input data based on functions as test cases are needed to be created
for checking accuracy of test case outputs. Comparing test case scenarios with original output

makes a clear note of test accuracy and functional accuracy.
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Figure 4.3.2: Functional testing

Test Result

In our efficiency prediction system functional components are created for source code as of pre-
process data and feature extraction data as one function and algorithmic data as another function.
Test cases are created for both scenarios and functional components are tested. As pre-process

data has a noticeable functional error test case failed in case of that scenario.

White Box Testing
This is also known as Open box testing or Glass Box testing. In this is type of testing where we

check the source code which was written for software development. It is performed by the
developers. Here in case of our Doctor Efficiency Prediction system the source code is converted
in flow chart and test cases are performed for output analysis. For Doctor Efficiency Prediction
code does not contain any of loops but only condition here is to check whether doctor name with
accuracy present in data for input or not. Path testing here checked only while integrating ML
model with Database connection as raw data and output data tables belong to same database. If
error occurs database gets locked and Data redundancy occurs.Statement testing is performed for
all statements present in flow chart. It checks all executable control statements and Initializing
statements. There are no possibilities of conditional statements in any of our logic related in

Decision tree or Regression in source code. So, statement testing is done for input statements in
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pre-processing and ML Stage.Path testing is performed for source code where all control flow of
code executes once without interrupts and errors. In this System the path as follows from raw data
frame to pre-processing code where duplicates are removed and complexity and efficiency are
added into a new data frame followed by ML algorithm for prediction, as
predictedoutputs.Condition testing is performed to check for basic condition and compound
condition where all conditions should execute for true or false value’s. In our solution for Doctor
Efficiency the only condition is the data driven in to algorithm should have an output latent variable
as it is supervised learning. Loop testing can also be performed for source code but no loops exist
in our code for Doctor Efficiency and Disease complexity.

Test Cases Input Path Testing Test Cases output
» Condition Testing >
Loop Testing

Figure 4.3.3: White Box Testing

Black Box Testing

This is also known as Non-Structural testing or closed box testing. This not only used for checking
Graphical User Interface (GUI) of the System but also Behaviour of software. This is performed by
test engineer. Test scenarios are written where all possible ways of testing the Software are

mentioned. Templates of test scenarios contain Precondition, procedure and expected output.

The testing scenario starts with pre-condition where the characters of Uniform Resource Locater
(URL) in address bar are not only checked for visibility but also editable format. After typing initial
letters suggestions are checked correctly like our system which was developed in local host, server

name is automatically created by “Django” frame work. Suggestions are not considered in this case.

The procedure follows with check of font size, colour, alignment satisfies requirement completely.
This also includes inferring negative scenarios of Ul testing. System testing is also performed
using the black box testing itself. In this type end to end testing is done from Doctor Efficiency
prediction using specialization selection to Pharmaceutical statistics. This involves test of four

modules of User interface leaving Admin Page. Admin page is tested separately.
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Test for Doctor selection | Testior Doctor

URL Component Testing using Specialization " Information
oo y 2 Test for pharmaceutical |, Test for Ranking 7
Admin page Testing ¢ statistics ™ Statistics ¥

Figure 4.3.4: Black Box Testing

4.4 Design Phase
4.4.1 Data Flow Diagram

The DFD depicts about the flow of data in the prediction system.This flow happens between all the
modules of the prediction system.

Select

Doctor ——»] Doctor's Efficiency

Selelct
Specilization

Data Pre 3 Regression
Processing Model
Raw Data Base

I
wo—| | S S—

Patient Data Base ‘ Doctor Data Base ﬁ' Disease Data Base

Doctor
Registration

Patient
Registration

Disease

Registration

—> —>

Patient Doctor Disease

Figure 4.4.1: Data Flow Diagram
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Primary data flow happens between the data flow of registrations. The patient details, doctor
details are mainly collected and stored in database. The disease registration happens only if
particular disease is not present in database. The DLC classification happen using Decision Tree
Algorithm. These databases are integrated to raw database for algorithm prediction purpose.

The predicted data flow next flows back to the same database and stored in new table. This
contains values of predicted efficiencies of doctors. The next flow happens from database to Ul
screens where predicted results are displayed according to selection of management in all of four
screens. The data entered in admin page flows in form of registrations separately in different
tables and next stored in database. This data flow happens in transparent manner where no data
loss is being happened.

4.4.2 UML Diagram

Unified Modelling Language diagram is used to depict the whole scenario of model. The prediction

model has different data interactions and explains them on the whole.

Doctor Efficiency
according to
specialization

Final Table

Doctor Efficiency
according to doctor
name

Machine Learning

Source code
Ranks top 5 doctors
according to

specialization Machine
Learning
module
Pharmaceutical Data Raw table
as department wise
hospital
management
Database
Admin Page

User Interface

Figure 4.4.2: UML Diagram

The hospital management is the end user in our prediction system.They access directly to our
application through web server and details can be checked through Ul screens according to their

particular usage. As mentioned in prior our system has five feasible Ul screens which are easily
22



accessible and used. Data from admin page is directly driven to raw table and next to source code.

In source code the prediction system is compiled efficiently and used for efficiency prediction. The
predicted efficiency data is stored in final table. Raw table and final table are present in same
database. This data is fetched into all screens of Ul as per user requirement.

Database used here is My SQL workbench and SQLite3 as depends upon the system
configurations. The User Interface is developed using Django frame work of python in visual studio
and Ul screen appears in internet explorer using the static uniform resource locator of the Django
frame work. The data fed happens through the admin page for the patient record. The data is
stored in database and retrieved in ML source code of anaconda frame work. The training and
testing of the data happens and validation is checked. The validated and predicted outputs are
directly exported to the database. The results are retrieved and displayed in the User Interface
Screen according to the user input and specification.

4.4.3 Flow Chart

Select Specilization

Select Doctor

Checks Whether
NO Selected Specialization ¥YES

and Selected Doctor
is Present in the Database
Data Preprocessing

Displays the
Doctor's Efficiency,

v

Figure 4.4.3: Flow Chart

The flow chart explains about how the flow of prediction system is done and what flow is needed to
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be maintained for efficient usage of prediction system.

Flow Chart starts with Ul screens where it is explained form end user i.e., hospital management
side. When end user fetches for a particular doctor efficiency from 1st screen of Ul as he/she need
to select specialization first and select doctor to know his/her efficiency. If the efficiency is present
in database then source code will run and show the output on Ul screen but if not present in
database recheck with the doctor name. This flow happens to all of Ul screens so that dataflow
does not drop in middle and no data and path failure occurs.

4.4.4 Sequence Diagram

This pictogram depicts the data flow of system between the modules. Sequence diagram also a

type of UML diagram which explains about data sequence.
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| | |
| | |
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Figure 4.4.4: Sequence Diagram

The flow of instructions in different modules of data depicts a sequence. In this diagram first
instruction namely selecting specialization of doctor moves from Ul Screen to ML source code and
from source code retrieval of specific data instruction moves to database. Then data is retrieved
from database and sent to Ul screen as source as middleware component where prediction
system comes into play. This data sequence happens for all components of Ul screen. The

sequential occurrence of data is essential for a better user and developer experience.
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CHAPTER 5

RESULTS AND DISCUSSIONS, PERFORMANCE ANALYSIS

The first Ul screen consists of two buttons which the user will select the specialization first and
doctor list will be displayed. On selecting particular doctor their efficiency isdisplayed.

V-PULSE AHospital Management System
" Admin
Eficiency

Find Doctor Specialization Select Specialization " [aGIgEE

Statistics

Pharmacy
Consultant GET ANALYSIS

Dr. BR. Mittal ‘sNone Efficiency is: 87.04

Copyright © VNC Digital Services PvT LTD - All Rights Reserved

Figure 5.1: Efficiency (Screen 1)
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The second Ul screen consists of a search bar where on typing a particular doctor name it
displays efficiency with number of solved cases by the doctor.

V-PULSE A Hospital Management System
A Admin

Efficiency
Find Doctor
Y Search Doctor
Statistics

Pharmacy

Dr. Amit Mittal

Specialization:
Opthalmalogist No of Cases
Solved : 12.0 Efficiency:59.5%

See Profile

Copyright © VNC Digital Services PvT LTD - All Rights Reserved

Figure 5.2: Find Doctor (Screen 2)
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The third Ul screen consists of a button where different specializations are listed. On
selecting particular specialization top five doctors will be listed according to their rank with

efficiency and solved number of cases respectively.

V-PULSE A Hospital Management System
) Admin
Efficiency
Find Doctor Specialization
Statistcs
P Cardiologist

Consultant No of Cases Efficiency

Dr. Vivek Kumar 150 146,99

Dr. Yash Pal 10 13404

Dr. Philip Abraham 140 120

Dr. A Agarwal 60 10045

Dr. Alladi Mohan 9% 9949

Copyright © VNC Digtal Services AT LTD - All Rights Reserved

Figure 5.3: Statistics(Screen 3)
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The fourth Ul screen consists of a button where different departments are listed. On selecting
particular department Pharmaceutical medicine list will be generated with in stock and out stock
data respec-tively.

V-PULSE AHospital Management System
" Admin
Efficiency
Find Doctor Specialization
Statistics
P Physiotherapist

MEDICATION IN STOCK OUT STOCK

Corticosteroids 456 5

Theophyline 4644 515

lbuprofen 4156 45525

Venlafaxine 5684 245

Cholinesterase Inhibitors 11785 PA)

Copyright © VNC Digital Services PVT LTD - All Rights Reserved

Figure 5.4: Pharmacy(Screen 4)
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The Admin page is logged in using secured I'd and Password where they have access to add raw

data to database and check the number of admin users and groups of particular users.

WELCOME, ARYAN. VIEW SITE / CHANGE PASSWORD / LOG OUT

Site administration

CE ...

Raw datas +Add /' Change

My actions

AUTHENTICATION AND AUTHORIZATION + RawData object (3013)

Raw data
Groups +Add ¢ Change -
+ RanData object (3012)
Users +Add 4 Change R dta

% RawData object (3006)

Ravi data

% RawData object (3007)

Raw data

% RawData object (3008)
Raw data

% RawData object (3009)

Rav data

% RawData object (3010)

Rav data

% RawData object (3011)

Raw data
+ RawData object (3011)

Raw data

+ RanData object (3010)

Raw data

Figure 5.5: Admin page

30



CHAPTER 6

SUMMARY AND CONCLUSION
6.1 CONCLUSION

This project provides a clear, feasible, easily understandable view for any HMS in knowing an
efficiency of particular doctor. According to Hospital management view it is more important to
now how efficient their doctors in dealing with diseases. This project helps to deal with the
problem efficiently. This helps the hospital management in making better decision for future
benefits of the hospital. This venture not only helps hospital management but also common
people in selecting a better doctor for their problems to be dealt with. Doctor is person who plays
in present society where different types of diseases are attacking people. This project uplifts
some of the best doctors not only for particular organisation but forsociety.

6.2 FUTUREWORK

Many innovations in health care system are to make a better environment to patients as well as
doctors. This project with higher accuracy in algorithm is making a clear view that prediction
system in case of efficiency for doctors does not fail and Analytics 4.0 is playing a key role in
predicting. This project can be updated to an app also as company is doing it. The possible
enhancement is adding treatment level complexity with disease level complexity makes more
clearer and system more efficient. As treatment for any disease varies upon patient resistance
and symptoms he/she may get. To accomplish this task of treatment level complexity calculation
Artificial Neural Networks can be used as they are used to deal with higher data in better
environment. Artificial Neural Networks when deployed and trained with great variety of data for
a treatment level complexity gives a better result which intensifies the Doctor Efficiency
Prediction System so as it makes a great innovation in field of IT Sector. This enhancement can
be commissioned under rules of VNC digital Services Pvt LTD as copy rights are taken under

company norms.
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DOCTOR EFFICIENCY PREDICTION FOR
V-PULSE APPLICATION

M MANIKANTA, V LEELA VENKATA SAI DR. A CHRISTY

ABSTRACT- The world is composed entirely of data. Nowadays. data and information rule the world. Data

analytics plays a major role in every sector of human lives. Predictive analytics, a part of data analytics, plays

a vital role in different sectors of Medicine, Defense, Agriculture, Stock Exchange, and many more . Machine

learning algorithms are widely used to solve many of these problems. Medicine is essential for every

individual. Today, patient tracking and disease diagnosis serve as vilal needs. According to the Hospital

Management System (HMS), one of the major problems many undergo 1s doctors’ recommendation to patients.

Machine Learning algorithms are trained to solve this problem with higher accuracy. This can help not only

management but also patients. Python Environment is used for Machine Learning Model, and Django is used

for User Interface(Ul) and SQLite for backend Database

Keywords: Doctor, Django, Hospital Management System(HMS), Python, SQLite, User Interface(UT).

1LINTRODUCTION

The medical f‘lﬁld‘ﬁl‘le of the most important and
emerging sectors in today's world. Hospitals play
a vital role in saving many lives and increasing
global wellbeing. As aresult of today's individual's
mechanical lifestyle, health 1ssues are drastically
evident compared to the past. For hospitals,
managing patients with upcoming health issues is
a huge task to be handled effectively. Hospital
Management System is the Software approach
used by the majority in the medical field to
maintain patient records, Pharmaceutical Records,
Doctor Records, and many more. V-Pulse is an
efficient application developed by VINC Digital
Services Pvt LTD for HMS on the Spring Boot
Platform of JAVA. Many hospitals use it for
storage. It works as a Database platform and as an

efficient application for Statistical analysis of

Data. HMS makes the management's work casier
to maimntain hospital data. Doctor efficiency is an
important calculation for hospital management
when considering doctors for future reference.
Since patients chose their medical professionals
based upon reviews and successful cases solved by
a doctor or hospital management in today's world,
1t1s necessary to predict the doctor's efficiency and
rank them upon the number of cases solved and
each case's complexity. The disease level
complexity is defined by the previous study of
references in all

many doctors' diseases and

aspects.
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1.1 OBJECTIVE

The projesct's ultimalce aim is to prez6ict the decte rs '
el’liciency based on the cases sol ve6 respecti vely .
The ex isting HMS helps a patient d«tc tnr, and
medical analysis but not as a prediction system.
Many Dc>ctor commendation Sy stems work cm

<oil y disease criteria, but our proposed system
commends dociers base upon their ctncicne Ims
and ranks them. The total system is deveslopesd us ing
Python, inc luding User Interi’acc. The backend
sysfiem i s a machine learn ing me>Ctel that uses
supervised learning for Ikic:tnr Prc6icticn and
Disease Le-eel Complexity . The prediction system Is
a 90Wo et'lJcient me>del where the errnr percentage is
ncgl igiblc . TInc data for the me>dc-1 is taken finrn thee
databases ike M y SQL Wnrk ench and SQL.ite3,
depending on the hcispJtal . The database acts as a
rniddlew for the ML model and Ul rendel. The
us*r inlerl‘ace model is dos igne6 usi ng the Django
framework in pythc'n language. There M four
screens in the Ul other tlsan tic admi n page. The first
screen  shows  dcictor

et’lJciency individually

accorcting to the spec ia ination list . se-c rnd
screen shows the etlJcien cy name- wise indiv ictuall y .
The third Screen depicts the ranks trip 5 doctors
according to specializatiryn. The | asi ser<e-n Is used In
check with the pharmaceutical statistics department.
The Admin Page is used tmr data registration s ifir

patients , doctors , and pharmaceutical data.

11. LFTERATURE SURVEY
The Other[1] in this pape.r mainly discusses the
man Hospital Management System (SHS ) . It is an
infrastructure component that heavily on ihe

sctusl resources maclc svslisblc to i for Es pzoper

functioning, operation, rriaintenance. This is

solution aimed. to present an archiieciure

Integration L'ramcwork  using  TOCIiAF's

Architecture Dcvclopment Mcthoa. The TOGAF's

Architecture consists mainly c¢'l B phases:

ArchiteciureVision. Business Arclutecturr,

WfOPt fttioll S S1efTIS hit&t M Tef rtOIO

Arelutewtiire, Opporninities and Solutions,

Migrafion Planning, Implementation Governance,

ancl  Archiiecture Ths

el‘l

elmngc  Management.

tiveness of SHS is explained in terms ml’

TOGAS w ith afivanta;ges an<d disadv antagcs.

The aux[Z] discussee the besncli ts and problems

evident with of electronic versions of
-_a_
medical records. They constitute the permanent

documentation o f patient health, permitting the

meaical professional to evaluate symptoms and

signs broader temporal perspective,

contributing to improvements in diagnoses

and providmg treatment. The hospital inlfirmai ion
s ysterns constitute three leve 1s: operaiirnal level ,

Tactical level, and Stratcg ie level, abrut three

1“uncticnal auras ct‘ Medic at areas. A*3ministrative

aha, and Hospitality . It also the case

d&saes
siudy of’tesling made on HMS of” e hospitals
the city of Sao Paulo, Brazil, which includcs the

visualination and testing results ol” HMS.

a
This author[3] disc usscs an offWti ve me-charnsm
fc*r chronic disease ri sk predicti<rn by mining the

data cpntaining historical health recprds and

personal lil’estyle ratiomn. Tlne metbrxl

ri utpc-rifirme6 Is the traditional yr chnrli sm

terms of acc uracy, precision. srnsitiv ity for

pMiciing the risk ~dia cies. I-n particular,

of
ghtful ObmrvatiQn s show that erms xloring

| ifosty Iv can effectively enhance
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whole perforrtxance rim redictJort. The

Iramewcirk described here is into three
phasns. m the firct phase, oach item’s health

patterns are found from a sequence dataset of each

item a heal xamination and a dataset,
respectively. Each healtn risk pattern a feature

and dye datase.t for Auth
Static Dyn arnic daia in ihe second p . Tlne

health risk prediction model is deplriye6 using the
classification algori mally , in the third phase,
the patient’s data is predicted. The inee's
historical data related to health and lifestyle is
converted to suitable dynamic and static data

to health risk patterns.

The authcir[4] explains abnui an eJ”1JcJent patient
manag'smcnt  system based on N'-ar Fi's1d
(NO-C)

registraiicn , each JXf -C tag/ wristband

Communica n technic{ue. For
ifientifief
by a Unique Identific ation Number (UIN) tltatc
be programs and can also be protected through

a pm ssword. NFV encoded devices can be used tc»
read this information from the patient at any
with«rut causing any ineonv enicncc to them.
is main |y intrceduced to reduce costan«1 paperwnrk
the Hospital Management Sy stem (HMS). Tine
DC -based hospital management system cousins
or six layers: th= phy steal cr, middle layer,
process layer, aatn access layer, application
user
The author[5] explains that zinc learn ing
algorithms effizcti vet y predict chmnic
outbreaks disease-frequent communities. A
latent facter mcl was uscd te» reconstruct — the
missing data. C rnvolutiorial neural Network- CNN-
hasefi multimodal disease risk prediction algorithm is

used for structured unstruct

data from the hospital. The prediction accuracy
was abciui 98.4 when compared fin other meydel s m1*
B ig data analytics. The Dara u sexl was real-time
hospital daia stored in the cloud finn the: years ml’
20132015, which
Z0320B48 recore:1s on the
algorith m and CNC-base6 UNI

mecmdcl disease risk prediction algoriihm are used

includes 31919 patients ml’

whole.  Stochastic

Gradie scent

for Structured and Unstructured dnta, respoctivcl y .

I1.SYSTEM ANALYSIS

.1 EXISTING SYSTfM

Hc'spital M an age-ment Systtm (HMS) is an
el lfitive sy sum at‘ al I records and statistics arr
s tuned ex plie it I y . I n this corporate worth, many IT
comp an res have are.ated man 'y HMS applications
u scxl by many hospital s to e.xplicit y stnre and
analym their data. One arrxyng the applicaiions is
V- Put se which is creaie'd by VNC Digital Services
Pvt LTD iHeh by
features like the

rrifiny hospitals has many

patient, dIx-ter ree>cord
maintenance. pharmaceutical data anal y st s with
man y other f’eatureS. Other sy sterns have rrlan y
other 1“eatures like a mezydic inc reccirnmndai ion
s ystem, a patient treatment remincler sys fiem, and
man y mrs. Many apps ie ations have no rtxidule or
tnc>Acl ct* a doctor r<cornrncndaiion sy stern for

man agement sy stems nr path nt purposes.
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DISADVANTAGE:

e Many other systems do not have a
prediction system or recommendation of
doctors.

& The Doctor Efficiency system based on
suceess and failure case caleulation is not
feasible.

e According to the Literature survey, many
reliable approaches have not given a
better solution to this doctor efficiency
prediction system.

e Doctor recommendation system for a
particular disease with the complexity of

mentioned and

the illness is nowhere

developed.

II1.2 PROPOSED SYSTEM
The proposed system is an application which
recommends doctors for a particular disease with
the number of successful cases solved and
efficiency too. This also explores the top five
doctors of particular specialization. This also has
Pharmaceutical analysis according to the
department wise of the concerned hospital. Our
systern named V-Pulsehich was developed under
the Java platform of Spring Boot back-end and
Angular for frontend purpose by VNC Digital
Services Pvt LTD. The recommendation system
was developed under Python Language. Machine
Learning Algorithms are developed using the
Anaconda environment in Spyder IDE. This is
connected as a backend system to the middleware
database. The Database 1s cither of MySQL
workbench and SQLite, which depends upon the
server configuration used. The front end is the

main User Interface which was developed under

the Django framework in Visual Stud.

IV.SYSTEM DESIGN

The DFD depicts the flow of data in the prediction
systern. This flow happens between all the

modules of the prediction system.

Figure 4.2: Data Flow Diagram

Primary data flow happens between the data flow
of registrations. The patient details, doctor details
are mainly collected and stored in a database. The
disease registration happens only if a particular
disease is not present in the database. The DLC
classification happens using the Decision Tree
Algorithm. These databases are integrated into the
raw database for algorithm prediction purposes.
The predicted data flow next flows back to the
same database and stored in the new table. This
contains  values of predicted efficiencies of
doctors. The next flow happens from the database
to Ul screens, where predicted results are
displayed according to a selection of management
in all four screens. The data entered in the admin
page flows in the form of registrations separately
in different tables and next stored in a database.

This data flow happens in a transparent manner

where no data loss is being happened.
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IV.1. UML DIAGRAM
Unified Modelling Language diagram is used to
depict the whole scenario of the model. The
prediction model has different data interactions and

explains them on the whole.

1 2 [
1 U
| .
PE— = -
e [
¥l n—— Machine
Learning
madule
i S—— —p e ‘
hospital |
managemeni |

‘ Database

User Interface
Figure 4.1: UML Diagram

They access our application directly through a web
server, and details can be checked through UI
screens according to their particular usage. As
mentioned prior, our system has five feasible UI
screens which are easily accessible and used. Data
from the admin page is directly driven to the raw

table and next to the source code.

In source code, the prediction system 1s compiled
efficiently and used for efficiency prediction. The
predicted efficiency data is stored in the final table.
The raw table and final table are present in the
same database. This data is fetched into all screens

of Ul as per user requirement.

The database used here 1s My SQL workbench and

SQLite3 as depends upon the system

configurations. The User Interface is developed

using the Django framework of python in visual

studio. The Ul screen appears in internet explorer
using the static uniform resource locator of the
Django framework. The data fed hilppaﬁihmugh
the admin page for the patient record. The data is
stored in the databasc and retrieved in the ML
source code of the anaconda framework. The
training and testing of the information happen, and
validation is checked. The validated and predicted
outputs are directly exported to the database. The
results are retrieved and displayed in the User
Interface Screen according to the user input and

specification.

IV.2. ARCHITECTURE
The simpler architecture has been designed for the
Prediction System. This explains all the phases of

the Tmplementation System.

Architecture of Doclos Efficency Prediction for
V Pulse Apglication

Figure 4.2: Architecture Diagram

The front end is User Interface (UI) which is
connected to the middleware Database integrated
with the backend Machine Learning source code.

The database is a collective repository of Patient
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records, Doctor Records, and Disecase records.
These three databases are collectively integrated
into a single database with many tables. To this
database, discase complexity is added from the
doctor's perception, and the factors defining the
disease complexity for new diseases are done
through the Decision Tree Algorithm. This module
is for hospital management for the Disease Level
Complexity (DLC) calculation purpose. The data
from the inlegrated database flows into the main

code (or) source code,

In this source code, the initial data pre-processing
happens where the noise data and irrelevant
attributes are dropped. The complexity in raw data
acts as a tuple. It 1s changed to an attribute using
pre-processing techniques. Feature Selection and
Feature Extraction arce performed for this data for
better algorithm induction. This data is split into
training and testing data, and Linear Regression
Algorithm is applied. The predicted data from the
algorithm is compared with that of the original
data and checked for accuracy. This final data is

stored in the database.

This final data is stored in a new table in the
database so that it is retrieved in Ul screens. Ul
screens are created using the Django framework in
python language. There are four user screens in
our UL The first screen displays doctor efficiency
according to the specialization selected. One needs
to select the specialization first, and the list comes
accordingly. When the doctor’s name is chosen,
the efficiency is shown. The second screen
displays the efficiency of doctors using the name
of a particular doctor specifically. The third screen

acts as a ranking system where it ranks the topmost

five doctors for a specific department. The final
screen explores the pharmaceutical data according
to the depantment wise. The admin page is used to
check with raw data and add new data to the
database. The crud operations in the database can
be applied from the Ul admin page itself. The
number of users and groups can be checked using
Admin Page itf-ielf

IV.3. FLOW CHART

~, YES

Figure 4.3: Flow Chart
The flow chart explains how the prediction
system’s flow is done and what flow 1s needed to
be maintained for efficient usage of the prediction

system.

Flow Chart starts with Ul screens where it 1s

explained from the end-user. ie., hospital
management side. When the end-user fetches for a
particular doctor efficiency from the Ist screen of
UT as he/she needs to select specialization first and
the select doctor to know his/her efficiency, if the
efficiency 1s present in the database, then the

source code will run and show the output on the

40




UI screen, but if not present in the database,
recheck with the doctor’s, the name. This flow
happens to all UT screens so that data flow does not
drop in the middle and no data and path failure

QCCUTS.

IV.5 SEQUENCE DIAGRAM

This pictogram depicts the data flow of the system

between the modules. Sequence diagram also a

data

type of UML diagram which explains

sequence

Figure 4.5: Sequence Diagram

The flow of instructions in different modules of
data depicts a sequence. In this diagram first
instruction, namely selecting specialization of the
doctor, moves from Ul Screen to ML source code,
and from source code retrieval of specific data,
instruction moves to the database. Then data is
retrieved from the database and sent to the Ul
screen as a source as a middleware component
where the prediction system comes into play. This
data sequence happens for all components of the
Ul screen. The sequential occurrence of data is
essential for a better

user and developer

experience.

IV 6 SYSTEM REQUIREMENTS

Hardware Specification

. Processor - Core 15 or 17 @1.70GHz

2 AOGH=
* [3M-8GB
®  Hard Disk - 500 GB
Standard

® Key Board - Windows

Keyboard

. Mouse - Two Button Mouse

Software Specification
Operating System - Windows 7.8.10

® ML source code environment - Python
using Anaconda prompt

® DataBasc - My SQL workbench or SQLite3
browser

® Tlser Interface code - Microsoft Visual

Studio for Django

Standards and Policies

Anaconda Prompt

It 15 a type of command-line interface that
explicitly deals with the Machine Learning
modules. The navigator is available in

WindowsLinux and MacOS. This has a huge
number of IDE’s which makes it easier in coding.
The User Interface also can be implemented in
python.

Standard Used: ISQ/IEC 27001

SQLite Database

It is a database prompt that is used to implement
all SQL commands. This 1s used as a middleware
system  that contacts between the Machine
Learning source code and User Interface screens.
This can be integrated easily with python IDE and
Django interface.

Standard Used: ISO 8601
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Microsoft Visual Studio

The Microsoft Visual Studio version 16.0.12 is
used for creating the User Interface. This Django
framework is implemented. UI

designed using HTML

SCreens are
and €S5S where the
framework of Django for

Integration with database and Machine Learning

source code.

V.IMPLEMENTATION MODULES

MODULE 1: DISEASE LEVEL COMPLEXITY
Data Collection

Data Pre-Processing

Decision Tree Induction for Disease level

Complexity(DLC)

MODULE 2: REGRESSION MODEL
CONSTRUCTION

Data collection

Data pre-processing

Training the Regression Algorithm

Testing the Algorithm

MODULE 3: USER INTERFACE CREATION
User Interface for Doctor Efficiency according to
Specialization.

Admin Page for Data Entry .

Doctor Statistics based on Specialization.

Pharmaceutical Statistics for Stock Monitoring

MODULE 4: USER INTERFACE AND
DATABASE INTEGRATION

Prediction of Doctor’s efficiency

Database mtegration for both input raw data and

output data

User Interface integration with database and

scheduler for prediction algorithm.

METHODOLOGY

The Main logic of code for prediction runs in the

spyder console of an anaconda environment
written in python language at the backend. The
database acts as middleware where all the data is
stored for the process. The database used here i1s
My SQL workbench and SQLite3 as depends upon
the system configurations. The User Interface 1s
developed using the Django framework of python
in visual studio, and the Ul screen appears in
internet explorer using the static uniform resource
locator of the Django framework. The data fed
henppensﬂ'c—ugh the admin page for the patient
record. The data is stored in the database and
retrieved in the ML source code of the anaconda
framework. The training and testing of the
information happen, and validation is checked.
The validated and predicted outputs are directly
exported to the database. The results are retrieved
Interface Screen

and displayed in the User

according to the user input and specification.

VI RESULT AND DISCUSSIONS

The first Ul screen consists of two buttons in
which the user will select the specialization first,
and the doctor list will be displayed. On choosing

a particular doctor, their efficiency is displayed

-
v
T
T
L _ ___ _ __________— " ~-—]
- N TR EEELD

Figure 6.1: Screen 1
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The second Ul screen consists of a search bar where
typing a particular doctor’s name displays efficiency
with the doctor’s number of solved cases.

A ety

e cEMTE e 43T H ey
Figure 6.2: Screen 2

The third Ul screen consists of a button where
different specializations are listed. On selecting a
particular specialization, the top five doctors will
be listed according to their rank with efficiency

and solved the number of cases respectively.

. e
VL S—
|
Nesirologist
5 o N ] T

Figure 6 3: Screen 3

The fourth Ul screen consists of a button where
different departments are histed. A pharmaceutical
medicine list will be generated with in stock and
out stock data on selecting a particular department,

respectively.

Urclegist

- OO L EEXE smma e T O

Figure 6.4: Screen 4

The Admin page is logged in using secured I'd
and password, where they can add raw data to
the database and check the number of admin

users and groups of particular users.

Ll ¢ = e S E AT N -

VIL.CONCLUSION

This project provides a clear, feasible, easily
understandable view for any HMS in knowing a
particular doctoer’s efficiency. According w the
Hospital management view, it is more important to
understand how efficient their doctors in dealing
with diseases. This project helps to deal with the
problem efficiently. This allows the hospital
management to make better decisions for the
future benefits of the hospital. This venture helps
hospital management and common people in
selecting a better doctor for their problems to be
dealt with. A doctor is a person who plays in a
present society where different types of diseases

are attacking people. This project uplifts some of
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the best doctors not only for a particular

organization but for society .

F’uture Enhancements

Many in novaticns in the health care system

rriake a Detter en v irnn ment for patients and
dorctors. Thls project witln higher accurac y in tlne
algoriLh m pm vides a clear v i*w that tlne prediction
system in casie of doctors’ efficiency does nut fail,
and Analytic s 4.0 is pl ay ing a p iv otal roles in
pMieting. ThiS project can be updated tr an app
also as the company is doing it. The pmss ible
enhancement is that adding treatment Icvcl
currtptexity with disease-le-vet complexity makes it
more transparent and etlficlent. As treatment for
any disease varies upc'n patient resistance and the
symptoms. hWshc may get. To aecompl ish this
iask e1° w atrnent level dcirnple-xif y ealeul aiion
Artificial Neural Netwcerks can be use6 as they arc:
used to deal with higher data In a better
en ’irnnrnenf. Aitilic tal Neural Netwcirks when
clcployed ancl trained w ith a bmeat variety ril data
for a trc-at nt I's'vel complex ity givcs a be-tt<r
result wh ieh iniens illus the: Lfoctar Eflic tone y
Preilicticen System hence, as it makes a signilic ant
I n novaiion in tlne field of* the IT Sector. Tlnis
enhancement ¢ an be. commissioned under VNC
digital herv ices Pvt LTD rules as copyrights are

taken under cornpan y norms .
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C.SOURCE CODE
import sqlite3

import pandas as pd

import numpy as np

from sklearn import linear_model

from sklearn.model_selection import train_test_split
from sklearn import metrics

import schedule

import time

def run():

conn = sqlite3.connect(r'C:\Users\Harsha
Vardhan\OneDrive\Desktop\project\db.sqlite3")

rawdata = pd.read_sqgl_query('select * from app_rawdata’,conn)

#print(rawdata)
rawcopy = rawdata

cols=[0,3]
rawcopy = rawcopy.drop(rawcopy.columns|cols],axis=1)
rawcopy["count"] = rawcopy.groupby(['Consultant','Specialization']).transform(‘count’)
rawcopy['com’]=rawcopy['Complexity']
rawcopy.groupby(['Consultant’,'Specialization')

no_of_cases = rawcopy.groupby(['Consultant’, 'Specialization’],

as_index=False).count()
no_of cases.drop_duplicates(subset ="Consultant”, keep = False, inplace = True)

table =
pd.pivot_table(rawcopy,index='"Consultant',columns='"Complexity',values="'com’,aggfun

c="count").reset_index()

table.drop_duplicates(subset ="Consultant”, keep = False, inplace = True)
#print(table)
cols=[0,2,4]

no_of cases.drop(no_of cases.columns[cd%],axis=1,inplace=True)



combined_data=table.join(no_of cases)
copy_CD=combined_data

d={1.0"'C1',2.0"'C2','3.0"'C3','4.0""C4','5.0"'C5'}
copy_CD =copy_CD.rename(columns=lambda col: d.get(str(col)) if str(col) in d else
col)
copy_CD = copy_CDI['Consultant','Specialization’,'C1','C2','C3','C4','C5','count']]
copy_CD=copy_CD. fillna(0)

#print(copy_CD)

copy_CD['efficency'] =
0.2*copy_CDJ['C1'1+0.4*copy_CDJ['C2']+0.6*copy_CD['C3']+0.8*copy_CD['C4']+1.0*co
py_CDJ['C5']

copy_CD['Total Effeciency’] = copy_CDJ'efficency']/copy_CD['count’]
copy_CD = copy_CD.rename(columns={"count’:'cases_solved'})
copy_CD = copy_CD.drop(copy_CD.columns|[8],axis=1)
#print(copy_CD)
compl =copy_CDJ['C1'].values
comp2 = copy_CDJ['C2'].values
comp3 = copy_CDJ['C3'].values
comp4 = copy_CDJ['C4'].values
comp5 = copy_CDJ['C5'].values
case = copy_CDJ['cases_solved’].values
total_effeciency = copy_CDJ[ Total Effeciency’].values
Cost_Len =len(compl)
comp_eff = copy_CDI['C1','/C2','C3','C4','C5','cases_solvedT]
X = comp_eff.values
Y = copy_CD.iloc[:, 8].values

X _train, X_test, Y_train, Y_test = train_test_split(X,Y,train_size = 0.75, test_size =
0.25, random_state = 50)

reg = linear_model.LinearRegression()

reg.fit(X_train,Y_train) 50



#print(reg.intercept_)
#print(reg.coef )
y_pred = reg.predict(X_test) ;
z_pred = reg.predict(X_train)
#print(y_pred)
#print(z_pred)
Train_comparsion = pd.DataFrame({'Actual’: Y_train, 'Predicted': z_pred})
Test_comparsion = pd.DataFrame({'Actual’: Y_test, 'Predicted"y_pred})
#print(Train_comparsion)
#print(Test_comparsion)
train_value = 100*(z_pred)
test_value = 100*(y_pred)
#print(train_value)
#print(test_value)
new_list = list()
new_list.append(train_value)
new_list.append(test_value)
Final_list = np.concatenate(new_list)

Final_table = pd.DataFrame({'id".copy_CD.cases_solved,
'‘Consultant’:copy_CD.Consultant, 'Specialization':copy_CD.Specialization, '‘Cases".

copy_CD.cases_solved, 'Efficiency":Final_list.round(2)})
print(Final_table)
Final_table.to_sql(name="app_results',con=conn,if _exists="replace’,index=False)
train_mean = z_pred.mean()
test mean =y_pred.mean()
#print('Mean of predicted train values:',train_mean)
#print('Mean of predicted test values:',test_mean)
train_rms_value = np.sgrt(metrics.mean_squared_error(Y_train, z_pred))
test rms_value = np.sqrt(metrics.mean_squared_error(Y_test, y_pred))

51
#print('Root Mean Squared value for train data:',train_rms_value)



#print('Root Mean Squared value for test data :', test_rms_value)
train_error_per = ((train_rms_value)/(train_mean))*100
test_error_per = ((test_rms_value)/(test_mean))*100
print('Percentage of Error for train data:" ,train_error_per,'%")
print('Percentage of Error for test data:',test_error_per,'%")
schedule.every(1).minutes.do(run)

while True:

# Checks whether a scheduled task
# is pending to run or not
schedule.run_pending()

time.sleep(0)
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